Enzymes capable of hydrolyzing the cell wall peptidoglycan have been implicated in cell wall growth and separation, peptidoglycan tumover, and sporulation (2, 5, 9, 10) . Most Bacillus spp. commonly produce exo-,-N-acetylglucosaminidase in addition to other cell wall lytic enzymes (R. C. Berkeley et al., 1969 , J. Gen. Microbiol. 57:vxi). The purification and characteristics (1, 6 ) of exo-3-acetylglucosaminidase from Bacillus subtilis B have been reported, in addition to some studies directed at assessing its physiological role (J. M. Ortiz et al., in press).
To understand the function of exo-f-Nacetylglucosaminidase in B. subtilis, a study was undertaken to isolate exo-,B-N-acetylglucosaminidase mutants with altered enzyme production. The procedure for screening mutant colonies directly on agar plates after mutagenesis was based on the fluorometric enzyme assay described by Robinson et al. (7) . A culture of B. subtilis B (6 x 108 cell/ml) in rich medium (6) was incubated for 15 min at 37 C with ethyl methane sulphonate (0.04 g/ml of culture). After removal of the mutagen by washing, the cells were resuspended in fresh medium and incubated for several hours to allow for segregation of mutants. Appropriate dilutions of the culture were plated on nutrient agar and incubated for 48 h at 35 C for maximum enzyme production (6) . Plates containing 100 colonies or less were overlaid with 4 ml of agar (2 g/liter) and mixed, immediately before pouring, with an equal volume of the fluorogenic substrate, 4-methyl-umbellypheryl-2-acetamido 2-deoxy-,8-D-glucopyranoside (1 mM) in 0.1 M sodium phosphate buffer, pH 5.9 . After hardening of the agar layer, plates were incubated for 30 min at 37 C for development of fluorescence and quickly examined under an ultraviolet lamp. Nonfluorescent colonies, as well as abnormally fluorescent ones, could be easily distinguished from ordinary fluorescent colonies.
By using this screening procedure, three nonfluorescent colonies have been isolated, and one has been characterized further. No exo-,B-Nacetylglucosaminidase activity could be detected in cultures of this cell line prior to, or after, breakage, nor could enzyme activity be found after attempts to induce cultures by addition of cell wall digests (6) . In contrast, a culture grown from a very fluorescent colony, also isolated by this method, was found to produce abnormally high amounts of enzyme when compared with the wild-type strain (unpublished data). It seems, therefore, that the level of fluorescence observed for colonies directly reflects their ability to produce exo-,B-Nacetylglucosaminidase.
The mutant, lacking exo-,B-N-acetylglucosaminidase (BM), grew well on chemically defined liquid media with a mass doubling time of 35 to 87 min (depending on the carbon course) compared with 30 to 81 min for the parental strain. Also, when grown on a rich medium, the mutant underwent a morphological transition from typical, long chains to short, separated bacilli, similar to that observed in wild-type cultures when exo-O-N-acetylglucosaminidase is being formed (6) .
Cell walls isolated from the mutant and the parental strain autolyzed at about the same rate at pH 8.0 in 0.1 M tris(hydroxymethyl) aminomethane-hydrochloride buffer. Free Nacetylamino sugars were released only from the walls of the parental strain during this process (Fig. 1) . This pattern of release is consistent with the particulate nature of the enzyme (6) have a wall of abnormal composition is under study. However, cultures from both the parental and mutant strains are equally sensitive to lysozyme (0.4 mg/ml) and detergents (sodium dodecyl sulfate, 0.1%). Moreover, isolated walls from the mutant are also susceptible to the action of purified exo-,B-N-acetylglucosaminidase from B. subtilis B, suggesting absence of gross differences in the composition of the walls between both strains.
The ability of the mutant to sporulate was compared with the parental strain in different sporulation media. In all cases (Table 1) , the percentage of sporulation was not significantly different.
In summary, the loss of ability to form exo-fl-N-acetylglucosaminidase has no effect on the ability of a B. subtilis strain to grow, divide, or sporulate. These results suggest that the physiological role of the enzyme may be confined to the ultimate degradation of peptidogly- aParental and mutant strains were incubated in a rich medium (6) up to a cell density of 8 x 109 cells/ml. Samples of this culture (10 ml) were centrifuged, washed, and resuspended at an unchanged cell density in the minimal salts base medium (6) . After incubation for 48 h at 37 C, the total number of cells and spores were determined by plate counting.
'Percentage of spores was calculated with respect to total number of cells.
c Additions to the salts base medium were made at a concentration of 1 mg/ml.
can fragments produced by the action of other lytic enzymes to free N-acetylamino sugars.
